ATP is required for the binding of precursor proteins to chloroplasts.
One of the first steps in the transport of nuclear-encoded, cytoplasmically synthesized precursor proteins into chloroplasts is a specific binding interaction between precursor proteins and the surface of the organelle. Although protein translocation into chloroplasts requires ATP hydrolysis, binding is generally thought to be energy independent. A more detailed investigation of precursor binding to the surface of chloroplasts showed that ATP was required for efficient binding. Protein translocation is known to require relatively high levels (1 mM or more) of ATP. As little as 50-100 microM ATP caused significant stimulation of precursor binding over controls with no ATP. Several different precursors were tested and all showed increased binding upon addition of low levels of ATP. Nonhydrolyzable analogs of ATP did not substitute for ATP, indicating that ATP hydrolysis was required for binding. A protonmotive force was not involved in the energy requirement for binding. Other (hydrolyzable) nucleotides could substitute for ATP but were less effective at stimulating binding. Binding was stimulated by ATP generated inside chloroplasts even when an ATP trap was present to destroy external ATP. We conclude that internal ATP is required for stimulation of precursor binding to chloroplasts.